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1/ 



IW'^^l] 3 9 0 nm^V^L4 2 0 nnKD^MX ^^1"^ l^-^f^;6^ 
0. 7 3&v^L0. 9 0igp^NA«:Wi-'2)^t^VVXlcJ;oT. ^^$itLT> f 

> ttrffi^itC^ttibtL, 1 0 nm:&v^Ll 4 0 n m<^l¥^ 'Sr^ti-'S.^HOfim 
i^mt. mwin^<^mmi$^m±KB.if(i>fi. 5 nm^V^Ll O O nm<^J?$=£rW 
■t-^^tRJR^^. Itrlfi^SRlR^itclgit'btL, 2 0 nmJ&V^Ll 0 0 nmOJ?$ 

0/.m^v^L2 0 0/zmOJ?i^=S:;tt-^^^ji^fc«-iix.. ^fB5fe^il® ^Sr^^hL 

^ mtm^mm.im-^^'M^m t mm k^^m $ $ tt/i^^^^ kx-:>x 

[ffi^:^2l mmf^Il(DmW.^mi}^. 4 O nm^V^tl O O nm<^;^^Sr 
im^M 4 ] ■if|B^r:(7)i|m#:^:*^ ZnStSi02^ '^^I'^t? =Sr5t^ 
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[0 0 0 8] 



ttJfE#2 004-3071973 



#M 2003-189274 



^-P : 4/ 



<i-^^t\,zx<:>x. m^^^^4-^^<L. x^m\'^um'^'-:i^ tr^y^w^ 

[0 0 0 9] 
[0 0 10] 
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[0 0 11] 

<oCXNit^\^±^^^zt^^x^:hMS,mr^:^^^mm'r^^tJ,z^:ho 
[0 0 12] 

:^§tm<DM^:hUtfyit^ 3 9 0 nm^v^L4 2 0 nmOij^^A V— f 
0. 7^rv^t0. 90iaPmNA*:t-r^^tfV^XtCJ:oT. *7fe$:^x 

MfB^JK-Lt-IStt^jtt^ 1 0 nm^JV^L 1 4 0 nniOj^$*%i--S0H 
(^^m^t. #fBIIHOfim#Ji±lii^tt?>tt, 5 nm^Srv^Ll 0 0 nmOj^ 
$4'^1-'S5tfRiR^fc> lrfB3fe®JR^±tCigtt^tt, 2 0 nm^v^Ll 0 0 nm 

oip$?::tt- ^^-<7)Mm#gt. mmm-<7)mmi^m±izmi'fhn. 2nmr£ 
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[0 0 131 

^l&W^«^lc<fctL(f, ^^mm^fbt/^r^^^t LT-^tf^RlS^^fix. 
oT^ 3fc^3§l=Sr^L-C> 3 9 0 nm^v»L4 2 0 nm<^m«A ^Sr^f ^ V-^f 

(D-yyyi^W^cO^'^i)^. mm.^^mx^ht^K^. 390 nm^v>L4 2 
0 nm<^)?feSA «r^i-S V—^f^fc?:. 0. 7^V^L0. 9 OPaP^NA^r^tt*^ 

10 0 14] 

^u&m \z.^^^t x^x^t fix\r^:hf:^mmtmif'^^mhwm\z^'^ 
tL. ^wu^fifzmmif:^\^i^'ox. ^m^mm^^mii^jisu^i^L^hbt^^z^ 
n^m(DW&'^'^^^mmzi&T&xL. ^mwj^m^'t^mc^-'^^ij^^m.^iix^ 

'^bm^'^^fzv-^%>i(r)i^-MJ^-mzi,^x^ mmmifA'-'^ < tn^fzfz^tx 
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[0 0 151 

(OmW,i^m-^\ 2 0 nmJfcVitl 0 0 nm<^J?$^^LTV^^j&^fb^ ^MKJBM 
[0 0 16] 

(D^^^^^miHKmm^^x. ^KBrniztm-^-^^^m.-r^ ^tKx-o 

> ^ m^(D^ $ /it^ mm^^mx^ ^ht^xii. t-^ (n^^^im^ \zt£-i>ij^ 
mmfr>{7.^\z, i r-^^tzm-^^^ii^x^. x^tzif^ 
X. %wm'r^7si;mz'm%'A^-x%\z^i^'^^h^'timmhiii'(>. %h\z^ 

^z:(:0M^'^^:^«2 0 nm^v^L 1 0 0 n mOJf $ ttv^-i, Otr, ^^^JB 

m\z^m-bm^%^h^}i\z^'ox. tmc^-^iim'^'^^x. t^m^^tzr- 

[0 0 17] 

-^%mz^\^x^ ^mm^m\z-^'^^h\^x^-t^h'^^mwmi\±. t<ic 
mi)mtL<. t < &^m.i\:<^p t o x**> ^M.mi!)^^>tzib. is-t lv^ 

o 

[0 0 18] 
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[0 0 19] 
[0 0 2 0] 

e^m'(bJfe<^-^^p 1 0xici3\/^T. x>6«o. 5J!ji±. 4. omr 

[0 0 2 1] 

^§|H^^C:fev^T. *^^m<kt?i:LT. M^b^A g O y ^fflV^-SJ^-^l^ti, y 
:*^0. 5m±. 1. 5mT-t?ab^i^:7&s0t L<. 0. 5i^±. 1. O^T-C^ 

[0 0 2 2] 
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#® 2 0 0 3 - 1 8 9 2 7 4 ^- v : 8/ 

[0 0 2 3] 

f^-(Dmmi^mit. 2 O'&V^tl O O nm(Dm^i:y^-t^X 
dKf^m.^fi. W-tLKii, 4 0 nm^v^Ll 0 0 n m<7)JI$ ^^ff^ J: ^ tc?^ 
^^fiy ^hi,z-^tL<ii^ 5 0 nm^v^Ll 0 0 nmOJ?$^;t1"'2) .t-^tw^^ 

[0 0 2 4] 

^o-et±^<, m^fbtJ. ^'fbi^. y yitmti-zii:ifiCb<Dm. 

-ei. t<K. m-(Omm^mit. Si. Zn> AK Ta> TI, Co> Zr 
^.Pb. Ag> Zn, Sn, Ca. Ce. V. Cu. Fe>MgJ:l9 ^-?>S^;&^f> 

{±c:^xf>(^:^'^%tcJ:or. ?^^^tL^c:i:;ei^0^ L<. ZnStSi02t<^ 
[0 0 2 5] 

0 0 nm<Dmm^^-t:hitmmm^mK.x\^^:ho 

[0 0 2 6] 
[0 0 2 7] 

^Kmm^Mi>^§tmLm<xi>. msi^umTb^h^m^ti^mzx-DX, ^mk 
]Bm K^m^ tLx^tfix\^>^ M±mm.^m ^ n^m t mm ^^^^t 
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#1112 0 0 3- 1 8 9 2 7 4 ^-""J : 9/ 

10 0 2 8] 
[0 0 2 9] 

^±tLX\i. (SbaTei^a) l-bMb> ttzit j (GeTe) c (S 
b2Te3) i-cl d^l-d'^'^^^^^^'^^-t^^<7)i!)^t<l,zt^tL 

[0 0 3 0] 

itm.mmK^tti^ S b:fej:y*^T e<7)/J,-5&< t i>~1j^^t^^^7i)^, (S b a 
Tei-a) l-hT^h'^^^^^^BM^^-t^ii(7)<Dt^ii, a^XZfhit, 
O^a^l. O^b^O. 2 5X^^Z tibm-t L\r^o b^«0. 2 5 =SrM 

[0 0 3 1] 

(GeTe) c (Sb2Te3) i_cl d^l - d^^^^^^^^^^-t^i> 
(D(7)t^ii. \/Z^c^2/Z^ is^-D^ 0. 9^dtll^^1-^^^36--0$Lv^ 

O 

[0 0 3 2] 

Ttnmt^ h<Kmm.^f^^^(r>X\%i^\^^i)\ In. Ag. Au, Bi. Se 
> AK P. H. Si. C. V. W. Ta> Zn.Mn. Ti. Sn. Pb. P 
d> N. 0^i.U^±mim (Sc. Y:fej;0*7>^y>f K) X.^tj::it>^is-hm. 

0 nm5jV>L4 2 0 nmO^g^^gA ^^^^ >f^i^Mv^;?,j^^iC(±, TC^Mi: 
[0 0 3 3] 
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10 0 3 4] 

m-^^mj^Lt^x^^mmt. it^^mm^j:^(Dx-. n^m-^<Dcy'Nit^x^- 

[0 0 3 5] 
[0 0 3 6] 
[0 0 3 7J 

2=Sr^x., *^2±IC, ^HOif 3 t , ^nili|X^4t, ^-O^^m^Jl 5 
[0 0 3 8] 

^*#^:&tL^i9tC^a$tL-CV^^o V— 9*^2 0 ti> 3 9 0 nm>:fcV>L4 2 0 
nrnt^i^SA *Jtt^ ISP^NA:;6^0. 7^:V^L0. 9 co^Jg^V^Xlc J: oT, 

[0 0 3 9] 
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[0 0 4 0] 

[0 0 4 1] 

^1. 1 mmCO/P$Sr;^LTVi-g,o 
[0 0 4 2] 

^ o 

[0 0 4 3] 

[0 0 4 4] 

Si. Zn. AU Ta> Ti. Co. Zr. Pb, Ag. Zn. Sn. 

Ca. Ce. V. Cu. Fe. Mg i i9 =&^#>6-fbMfftT.«g>/i?3^ < ^ ^-^O^ 

^^^tfM^b%> M^btJ> yyit!^. ^^v^ti. -tT^'cx^^-^t^tcio 

[0 0 4 5] 

^-(ommi^m 3 it. fztx.it. m~<Dmmi^m3<Dm^7tmi-^tr^t^mt: 
M^^fz^m.-S:mizj:-ox. mL2<Dmm±izMm't^zti,sx^:i>o 

[0 0 4 6] 



aiiE# 2004-30719 



#M 2003-189274 



^~--J : 12/ 



LI 4 0 nm:i«0t Lv^^o 
[0 0 4 7] 

0 2 tc^^n.^ i tc, tlH<^Mm#Ji3oaM±titi^ 5fc®J0i^4>{»«?i^^$ 
[0 0 4 8] 

[0 0 4 9] 
[0 0 5 0] 

Sb:feJ:C>*TeO/>^< fc^)-:^^^tr^^fc tT{i. SbaTei-a) 1 
^bMb> I (GeTe) c (Sb2Te3) i_cf dMi-^T-^^ 

e ^^<7cm=l:^t>fo 
[0 0 5 1] 

Tl&^ilXe 4 ic-^t tr,^ S b i3 i tFT e (^/l-^^ < t ^, -;^^^tf -^^^^^ ( S b 
aTei-a) l-h'^b'^^^^^^^^^t^i><D(Dt^li^ O^a^l. 
O^b^O. 2 5T?^^ii:>6^0$Lv^o b:6*0. 2 5 ^S:M£TV>>S, ^: § ^ 

o5siiDi#^:d*3fe?RiRe4ic^^;?tL^^j:!9^,^<^>,^ ^p^,^ mmmmm. 

[0 0 5 2] 

^m.mm 4 tc-g-t ft* S b ^ i C/^T e (^/J^-^r < t ^> -^Sr-^tf-^^^S^ 
I (GeTe) c (Sb2Te3) d M i _ d T'^^ tL*,^^^;t1-'& 

^>OOti{±. l/3^c^2/3. ;d-o, 0. 9 ^ d T'*>2, ^ tj^s^t Lv>o 
[0 0 5 3] 

7C^M{±. i: < twRB5E$tt*«><^"e{i3fev^;6^ In. Ag. Au. Bi. Se 
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^-v^ : 13/ 



^ AK P, Si> C> V. Ta. Zn.Mn. Ti. Sn. Pb> P 
d. N. Oi3XX>'^±mytm (Sc> YisiU^y ^ K) J; I9 '^^S^/J-fb^l 
{^tL^^-^< t ^> ia<^7Cm^^^^i:LT'^tfit>6>'$f$Lv^o t<K. 3 9 
0 nm^v>t4 2 0 nm<DW.^A *^t-'2> l^— if5fe^ffiv^^J^>g-lC»i, TC^Mfc 

[0 0 5 4] 
[0 0 5 5] 

:)fcPRJR^ 4 li, 5 nm^v>L 1 0 0 nm(Om^^mLX\f^:h tTb^t Lv^o 
m.mM4(Dm^-^. 1 0 0 nm^rMx.^^. f^3^<^J:^lc, 6 ic^M 

[0 0 5 6] 

iii2ii^$tL^j;^ic, ^c^iix^4<^^M±{c{i. m-<Dmmi^m sni^^mm^ 

[0 0 5 7] 
[0 0 5 8] 

m^tm. mitm. m^tm^ yvitm. ttzu, ^fi^(Dm^^t>^i: 

< m~(Dmm.i^m 5 it. si. Zn. AU Ta. Ti. Co. Zr. Pb 
. Ag. Zn, Sn. Ca> Ce, V. Cu. Fe> M g i 

h(D^^mKx<^x. Mm^fi^^tibmtL<. znsts 1 02 iK^^^g-g-t? 
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[0 0 5 9] 
[0 0 6 0] 

mr.<Dmmi^m 5 a, 2 o^&v^l-i o o nmom^^^t^ xoii^^Bj^^ti. 

tff-tL<ii. 4 0 nm55rV^Ll 0 0 nm(^J?$^;t1-^ J:^ 50 n 

[0 0 6 1] 
[0 0 6 2] 

^^m^^tcisv^Tti. ^IS^^S^eti. fB#®<7)-g|5i: LTffiv>f>tL, itU 
[0 0 6 3] 
[0 0 6 4] 

#-2)fc46lC{i, 1. 0^x<3. 0-C*;g>^ 0 1 Lv^o 

[0 0 6 5] 

6 {±> ^mKiBM 6 tc^^^i: \^x^tfLi>m^7tm^^tsi\L^m 

[0 0 6 6] 
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^-v : 15/ 



[0 0 6 7] 
[0 0 6 8] 
[0 0 6 9] 

Si, Zn> AK Ta^ Ti. Co^ Zr. Pb. Ag. Zn. Sn, Ca> 
Ce, V, Cu. Fe, Mg J: i9 ^ M{^n.;2>iP^J& < t ^—ffiO^^^-^ 

[0 0 7 0] 
[0 0 7 1] 

l2l2lc^$tL^ i^ic, ^-<^^S#S7(^^S[±tcJ±, ^^3i^8)6^^^$ 
[0 0 7 2] 

^^ii^8(i. Ix-Hf^2 0>&5it3l1-SJi'^^^)«9, ^(^^Mf±x l^— ^f^2 0 
[0 0 7 3] 

^3^3ig8 ti, 1 0 /zm^:V^L2 0 0 /z mOll$ ^r^g-fCV^JS d L< 
, J: «9 0i L< i±. 3fe^ig^8Ji> 5 0/^m^v^Ll 5 0 mOj?^ =Sr;t tTv^ 

[0 0 7 4] 
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^->^: 16/ 



(0 0 7 5] 
[0 0 7 6] 

^MMM summit. :^^y=i-T4y^mzxio. ^MMms^^mi-^m 
^viv-hsr, mmmt:m\^>x. n-(ommi^m7<Dm-m\,z^mLx. ytmrnma 

"SrW-^-f^m^lziits 0 yum>5:v^L 1 5 0 /uimb^Ut Lv^o 
[0 0 7 7] 

[0 0 7 8] 

0 3 (a) ^-^^^fi^$tL^mo:M^fB«feT''r>^tJ' lo-g|Sj£:*:iii&8lf®llj 
[0 0 7 9] 

[0 0 8 0] 

:^^i&?J#tCi3V.T{i. T'-iS^^lgv^fB^^ST-fa^i-^^ci6, 3 9 0 nm^S: 
V^t4 2 0 nmCO?feftA r^2 0^. 0. T^fcv^LO. 90|gp^ 
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[0 0 8 11 

tfz. V-9-'^2 0<^/N-7-ti, 4mWJ:i9lSj<, 1 2 mWiikTizWi^^tl^ 

2 OO/N'7-fctT. ^a;S^;}^-So 
[0 0 8 2] 

[0 0 8 3] 
[0 0 8 4] 

m^M^^^ S b i CKT e co/>>^ < t ^> -:;^=^^tf^^tc J: o -C?^^$ tt^c^^JR 

^4>{»-'igfrtf>tLTv*>g,5$-f,, ytm,mm4i!)^^mL. ytmim4x&m^fifzmi()^ 

[0 0 8 5] 

meiz^m^t Lx^ttix\^^:h&^m<tm\ &±tmmiz^^fi:ho 

[0 0 8 6] 

^(Dm^. ms (b) iz^^ti:s>x^iz. e^m-fbw-'^^LT, 

[0 0 8 7] 
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^-'J : 18/ 



[0 0 8 81 

10 0 8 9] 
[0 0 9 0] 

^^^t Lx^/oX\^^^-^^h, mmm(D/-^^-i,zm^^rLfzu-^'yt2 o ^mm 
mo^mKmm e KM.wcLfzm^i,z , u-^mmm^ fitzmmm<Dmmx 
mmommK. SMTa^r^^^ur. mm'^-^^M^-r^^ti!)mmizfj:ho 

[0 0 9 1] 

^hiz, ^^mmmmiz^^^xii, &^m<tm^^Lx. &±(Dm.^=^6hi)^ 

^KBm 6 iZJ^]^-r^ ^ 6 a(D±^^ Xi) 6 a 

[0 0 9 2] 
[0 0 9 3] 
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^-v: 19/ 



Mmr'<:^i'iKmm^fitzr~^^w^t^izmLxit. t-r. 3 9 0 n 

m^V^L4 2 0 nmO?g^SA =£:^i-;g) V-Hf^2 0 0. 7^v^L0. 9 (Dm 
[0 0 9 4] 

o 

[0 0 9 5] 

:^^m^<Dm^iZXfHi, ^•9LT. 3 9 0 nm'tV>L4 2 0 nin(?5^SA 
[0 0 9 6] 

?i7 a|*IlC^^tBtfceifeOttf»7 bt::. S^ffiOV-Hf3fc2 0 ;e>^MIt$^ tt-5> >l 
arttc;^tBL/;a^<^$im^7 b flSlt^tLfz 9*362 0 O^BS>f>tffi i ^ 
[0 0 9 7] 



2004-3071973 



#M 2003-189274 



^-z^: 20/ 



[0 0 9 8] 

IcfB^-^- i> ^^T. fB^$ iifzr- ^ ^W^Lfz t ^ C/NJt t 

^^^^r^S^lc^O. ^i:<^Mm#:ii 5 2 0 nm^v^Ll 0 0 nmc^J^^^lr^g- 

[0 0 9 9] 

i5 «9 > :^mmmm.K a tut, ^mKmm e iz^m ? a t 

^^immztji^i}>h. it%mL-r>{7si7 i\z, )^^i^'mm\z, ^r-^^^mcf^ 
^}ii^x%, Lfz-^^ox, it^mr-f i(D§&mmm:^±mizm±^^^^b 

^^miZ^^. ^ibiZ, ^=<^illi#:^ 5 2 0 nmJ&V^L 1 0 0 nm<DJ?$ 

~^^^m^nx. mm^tifzr-i^^w^Lfzt^iz, n^^cyNit<Dw^m 

[0 10 0] 

immm] 

& o 
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^-v^ : 21/ 



[0 10 1] 

mmmi 

^Vy:;rmmiz^y ^'V :^-yi-'^^-yms.±K. Z n S t S i 0 2 (^^ti-^ 

(^mm^m^M^LfZo ZnStS i 02<^M^^^(DZnStS i 02(O^)V 
}tmt, 8 0 : 2 0-eabo/io 
[0 10 21 

>^v>-r\ n~(Dmmi^m<omm{z, Ag. in. sb. Te^^j^-- h^it 

^ilX^oa^fi. il^=-ikT% Ag5. 9ln4. 4Sb6l. lTe28. 6^ 
[0 10 3] 

^hiZ. ^^Um<Dm'mK. ZnStS l 0 2<7)m^i^i«9'&'2.i5^-r7 

SSct/vio Z n S ^: S i 0 2<^^^'k^^<DZ n S S i O 2 <^-^^^Jt^{i, 8 0 : 
2 0-e^ofCo 

[0 10 4] 

m~(Dmm^m<7)mmiz^ a r ^ o 2 i:<^ri>^:*';^#H^«tiT\ p t 

[0 10 5] 

^mKJBm<Dm.m\iz^ z n s s 102 (om^^^x ^ ta^^-Y-j h 

^l^m LfZo Z n S t S i O 2 <^M^<^^<D Z n S t S i O 2 (D^^l^it^it^ 8 

0 : 2 o-e^oT^Co 

[0 10 6] 
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^-z^: 22/ 



[0 10 71 

l^r^-^^UfsTo 

[0 10 81 

mmm. TDDUIOOOJ m^n^) h '^m^A O S nmOW-feV- 

fB^Mv-'T^fefc tTffiv\ NA (r?8ni^) :&*0. S 5<DMmu>X^ 

tt, 60nm> 70nms 80nm^ 120nm^ 160nm^ 200nm^ 2 
4 0 nm. 2 8 0 nm:feJ:C>'3 2 0 nmfc^-5> J; ^ tl, MT<^^#-e. ^IB^t' 
;^^-9->7';i'# l<^:59'li^.JilcfB^T-jj^^?^^L7to 3fc^iR^ 

[0 10 91 

tzmmMB. : 6 m/# 

: 5. 5mW 

^t/io Clitr, V— ^f:5fe(^S^/N-'7-(i2. OmWiCtg^LfCo 
[0 1101 
iSiJ^I§^{±. ^1 lc:^$tLTv>^o 
[0 1 1 U 
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E«^-</S(niD) 


60 


70 


80 


120 


160 


200 


240. 


280 


320 


c/NitWB) 


23.9 


30.9 


36.5 


35.2 


36. B 


39.9 


40.5 


42.3 


41 



^1 iz^^ti:hX^i,z^ ^MRj:L^m^mK.x\^^^mmr^ 7.^'i)->':f)V# 1 
K^y^-Xii. m^UmJ.T(D6 0nm. 7 0 nm. 8 0nm. 12 0nm<^^$ 

Cy-Nit^^^ -etL^n. 2 3. 9dB. 3 0. 9dB. 3 6. 5dB. 3 5. 2 
[0 112] 

m^m^Xy)^\.^16 0nm. 200 nm. 2 4 0 nm. 2 8 0 nm^ 
NJfcfi. -ett-rtL, 3 6. 8 dB. 3 9. 9 dB. 4 0. 5 dB. 4 2. 3 dB 

> 41. 0 dBtt^y)^ ^^MKm^z^m^M^t^^tizx-ox. tm-^-i^ 
m-r^tm-^- ^ Lxr-i^ ^mmLtz t^izi>^ iiv^ c/Njfcoff^-fs 

[0 113] 
[0 114] 
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37.9 
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40.8 


45.0 
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42.6 


43.8 


47.5 
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44.4 
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47.9 


280 (nm) 


44.1 


42.8 


46.4 
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45.5 


42.5 


43.3 
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